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TITLE OF INVENTION: Radiotelephone with Automatic Switching between Cellular
and Wi-Fi Networks Using Wi-Fi Signal Strength Values

CROSS-REFERENCE TO RELATED APPLICATIONS: None.
FEDERALLY SPONSORED RESEARCH: None.

SEQUENCE LISTING: None.

BACKGROUND OF THE INVENTION

This invention relates to the field of radiotelephone for wireless voice
communications. The types of radiotelephone that considered in this application are
cellular phone and wireless fidelity (Wi-Fi) phone. The current state of art of a cellular
phone is for voice communications in cellular networks only. Similarly, a Wi-Fi phone
only works in Wi-Fi networks. This implies that a phone designed for cellular networks
does not work in the Wi-Fi networks, or vice versa. This invention presents a
radiotelephone that can be used for voice communications in both types of networks,
i.e., cellular and Wi-Fi. The radiotelephone comprises of a cellular phone module, a Wi-
Fi phone module and a switching component. The cellular phone module enables the
radiotelephone to be used in a cellular network for voice communications. While, the
Wi-Fi phone module facilitates the voice communications in a Wi-Fi network. The
switching component includes the following sub-units: a Wi-Fi signal strength monitor,
a timer unit and a network switch unit. The interactions among these sub-units enable
the radiotelephone to switch between cellular and Wi-Fi networks automatically during

voice communications.
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SUMMARY OF THE INVENTION

The invention, a radiotelephone equipped with a cellular phone module and a Wi-
Fi phone module can be used in voice communications in both cellular and Wi-Fi
networks. It works as any current state of art cellular phone in a cellular network and
also functions as any current state of art Wi-Fi phone in a Wi-Fi network. Furthermore,
this radiotelephone is equipped with a switching component, which includes a Wi-Fi
signal strength monitor, a timer unit and a network switch unit. By monitoring the
received Wi-Fi signal strength, the switching component of this radiotelephone can
switch an on-going voice communication automatically to different types of networks,

either from cellular to Wi-Fi or vice versa.

For switching an on-going voice communication from a cellular network to a Wi-
Fi network, the switching component activates the network switching by detecting the
increase in Wi-Fi signal strength and measuring the duration for such increase. An

audio alert signal is also generated during the actual switching of networks.

On the other hand, for switching from a Wi-Fi network to a cellular network, the
switching component activates this type of network switching by detecting the decrease
in Wi-Fi signal strength and measuring the duration for such decrease. Similar to the
previous case, an audio alert signal is also generated during the actual switching of

networks.

A technical advantage of the present invention is that it enables a phone user to

use one radiotelephone for voice communications in both cellular and Wi-Fi networks.

Yet another technical advantage of the disclosed invention is the ability to switch
between a cellular network and a Wi-Fi network automatically. It also generates an

audio alert signal to indicate the switching of networks.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts the block diagram of a radiotelephone phone with automatic
switching between cellular and Wi-Fi networks.
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DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 illustrates the invention of a radiotelephone with automatic switching
between cellular and Wi-Fi networks. It comprises of the following components: a
cellular phone module 3 with a cellular antenna 1, a Wi-Fi phone module 4 with a Wi-
Fi antenna 2, an audio amplifier 5, a network switch unit 6, a timer unit 7, a Wi-Fi

signal strength monitor 8, a microphone 20 and a speaker 21.

For switching from a cellular network to a Wi-Fi network, Wi-Fi signal strength
monitor 8 checks the received Wi-Fi signal strength from the Wi-Fi antenna 2 via the
connection 9. If the signal strength is greater than a preset threshold value, Vg, Wi-Fi
signal strength monitor 8 activates the timer unit 7 via the connection 10 and sends a
network-switching signal to the network switch unit 6 via the connection 12. Network
switch unit 6 passes switching signals to the cellular phone module 3 via the connection
15 and to the Wi-Fi phone module 4 via the connection 13. Both phone modules start
their corresponding switching procedures. At the same moment, Timer unit 7 starts to
record the duration that the received Wi-Fi signal is greater than the threshold value,
V. If the duration is greater than a preset value Dj,, the timer unit 7 sends a cellular
tear down signal and a Wi-Fi link up signal to the network switch unit 6 via the
connection 11. Upon receiving these signals, network switch unit 6 sends the tear down
signal to the cellular phone module 3 via the connection 15 and the link up signal to the
Wi-Fi phone module 4 via the connection 13. It also signals the audio amplifier 5, via
the connection 14, to generate an audio alert signal that will be reproduced by the
speaker 21, which is coupled to the audio amplifier § via the connection 19. This alert
tone is to notify the phone user of a network switch from cellular to Wi-Fi. When the
cellular phone module 3 receives the tear down signal, it terminates the connection to
the cellular network and switches off the connection 17 to the audio amplifier 5. At the
same time, Wi-Fi phone module 4 activates the connection to Wi-Fi network and
switches on the connection 16 for passing voice signal to the audio amplifier 5. The
phone conversation is continued though the loudspeaker 21 with connection 19 and the

microphone 20 with connection 18.
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For switching from a Wi-Fi network to a cellular network, Wi-Fi signal strength
monitor 8 checks the received Wi-Fi signal strength from the antenna 2 via the
connection 9. If the signal strength is less than a preset value, V,,;, Wi-Fi signal strength
monitor 8 activates the timer unit 7 via the connection 10 and sends a network-
switching signal to the network switch unit 6 via the connection 12. Network switch
unit 6 passes switching signals to the cellular phone module 3 via the connection 15 and
to the Wi-Fi phone module 4 via the connection 13. Both phone modules start their
corresponding switching procedures. At the same moment, Timer unit 7 starts to record
the duration that the received Wi-Fi signal is less than the threshold value, V. If the
duration is greater than a preset value D, the timer unit 7 sends a Wi-Fi tear down
signal and a cellular link up signal to the network switch unit 6 via the connection 11.
Upon receiving these signals, Network switch unit 6 sends the link up signal to the
cellular phone module 3 via the connection 15 and the tear down signal to the Wi-Fi
phone module 4 via the connection 13. It also signals the audio amplifier 5, via the
connection 14, to generate an audio alert signal that will be reproduced by the speaker
21, which is coupled to the audio amplifier 5 via the connection 19. This alert tone is to
notify the phone user of a network switch from Wi-Fi to cellular. When the Wi-Fi
phone module 4 receives the tear down signal, it stops the connection to the Wi-Fi
network and switches off the connection 16 to the audio amplifier 5. At the same time,
Cellular phone module 3 activates the connection to cellular network and switches on
the connection 17 for passing voice signal to the audio amplifier S. The phone
conversation is continued though the loudspeaker 21 with connection 19 and the

microphone 20 with connection 18.

CLAIMS '
1. A radiotelephone equipped with a cellular phone module and a Wi-Fi phone

module means for supporting voice communications in a wireless manner.

2. The radiotelephone of claim 1 wherein the cellular phone module means for

voice communications over cellular networks.
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3. The radiotelephone of claim 1 wherein the Wi-Fi phone module means for voice

communications over Wi-Fi networks.

4. The radiotelephone of claim 1 wherein the network switch unit means for

switching voice communications between a cellular network and a Wi-Fi network.

5. The radiotelephone of claim 1 wherein the Wi-Fi signal strength monitor means

for measuring the received Wi-Fi signal strength via the Wi-Fi phone module antenna.

6. The radiotelephone of claim 5 wherein the network switch unit uses measured

Wi-Fi signal strength as the trigger for initiating the network switching procedures.

7. The radiotelephone of claim 1 wherein the timer unit means for determining the
duration for the radiotelephone has to wait before switching to a Wi-Fi network from a

cellular network for voice communications.

8. The radiotelephone of claim 7 wherein the timer unit triggers the final network

switching from a cellular network to a Wi-Fi network for voice communications.

9. The radiotelephone of claim 1 wherein the timer unit means for determining the
duration for this radiotelephone has to wait before switching to a cellular network from

a Wi-Fi network for voice communications.

10.  The radiotelephone of claim 9 wherein the timer unit triggers the final network

switching from a Wi-Fi network to a cellular network for voice communications.

11.  The radiotelephone of claim 1 uses an audio alert signal to indicate the

switching between a cellular network and a Wi-Fi network.
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ABSTRACT

A radiotelephone equipped with a cellular phone module and a Wi-Fi phone module
supports voice communications with automatic switching between a cellular network
and a Wi-Fi network. It has the similar voice communication performance as any
current state of the art cellular phone and Wi-Fi phone in a cellular network and Wi-Fi
network respectively. To facilitate automatic switching between a cellular network and
a Wi-Fi network, this radiotelephone contains a Wi-Fi signal strength monitor, a timer
and a network switch unit. Based on the received Wi-Fi signal strength, the Wi-Fi signal
strength monitor passes a network-switching signal to the network switch unit. Upon
receiving the switching signal, the network switch unit initiates the network switching
procedures in both cellular and Wi-Fi phone modules. The actual switching occurs
when the timer unit sends the tear down/link up signal to the network switch unit. The
timer unit only issues the tear down/link up signal when the measured Wi-Fi signal
strength meets the signal threshold values for a preset time duration. An audio alert
signal is also generated and reproduced by the speaker during the actual switching.
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